A sequence of rational numbers is defined and used to derive a simple relation between Stirling numbers of the first kind and generalized harmonic numbers. Number theoretic properties of generalized harmonic numbers have been studied in previous work. However, the emphasis here is to study and obtain combinatorial properties of these numbers.
Introduction
Numerous sequences of integers arise in many areas of mathematics. An inventory of what are apparently the best-known integer sequences appears in [6] . However, sequences of rational numbers which have properties that attract interest seem rare in mathematics.
The purpose of this paper is to define a sequence of rational numbers which behaves like, and is related to, Stirling numbers of the first kind. Denote this sequence as c~ for n ~> 1 and r/> 0. Table 1 contains the values of c~, for 1 ~< n ~< 8 and 0 ~< r ~< 7. Like Stirling numbers of the first kind, these numbers alternate in sign and have similar boundary conditions. The sequence c~ is used to derive a simple relation between Stirling numbers and generalized harmonic numbers. Generalized harmonic numbers, H i, of rank r, are defined as, or, equivalently, as
Glaisher [4] suggests a relation between unsigned Stifling numbers and generalized harmonic numbers. Exercise 12 in [1] shows that H ° --] Sn+l,2 ]/n!. In [4] and subsequent papers [2, 3, 5] the emphasis was on proving congruences of harmonic numbers. The purpose of this paper is to define a new sequence of Stirling like rational numbers, establish some properties of these numbers and use them to show the exact relation between generalized harmonic numbers and Stirling numbers.
A rational sequence of Stirling like numbers
Denote the numerator and denominator of Hn ~, as N,~ and D[,, respectively. Define the following sequence e r of rational numbers:
Eq. (2.1) cannot be used to calculate Cn l, that is, the case when r = 1. This case will be considered below.
Proof. Use induction on n and r. Assume that Eqs. (2.2) and (2.3) hold for c~ where either i < r, j < n or both. By the induction hypothesis applied to Eq. 
Relation between c~ and Stirling numbers
In order to see the relationship between the c,~ and Stirling numbers of the first kind the following property of generalized harmonic numbers is needed. [] The next result shows that the c~ satisfy a recursion formula similar to one that Stirling numbers of the first kind satisfy. This is the primary reason why the two are related. and let E r be the numerator of the rational number equal to the sum in (3.7). A straightforward result is given by the next lemma. 
